Numerous influential finance and accounting studies describe how to reverse engineer cost of equity capital (COEC) estimates. A key motivation of these studies is that the COEC is important for capital budgeting and investment. Indeed, we show that there is a tautological relation between the COEC, market-to-book, and future ROE. Given this relation, one would expect future firm accounting returns to be correlated with cost of equity capital estimates.
Introduction
A number of influential articles in the finance and accounting literature describe how to reverseengineer a market-based estimate of a firm's cost of capital (or discount rate) from current price and future cash flows or earnings expectations. 1 A key motivation of these studies is that a cost of capital estimate is important for capital budgeting and investment decisions. This suggests that these estimates provide useful information when making investment decisions within the firm. If indeed a firm invests in positive net present value projects, it naturally follows that firms with higher cost of capital should, on average, generate higher future cash flows (or return on assets). 2 We test this simple relation and find that for a number of commonly-used implied cost of equity capital (COEC) estimates, their relation to future accounting returns is negative.
Cost of equity capital estimates have typically been compared with average ex post realized stock returns, a common proxy for expected returns. So far, there is limited evidence of a positive correlation between realized returns and COEC estimates implied from current price and forecasted earnings (Easton and Monahan 2005; Botosan, Plumlee, and Wen 2011) . A common explanation provided for the lack of association between returns and COEC estimates is that realized returns are noisy (Elton 1999) and that realized returns deviate from expected returns when expectations about future cash flows and/or about future discount rates change (see for example Easton and Monahan
2005).
1 See, for example, Gordon and Shapiro (1956) , Botosan (1997) , Claus and Thomas (2001) , Gebhardt, Lee, and Swaminathan (2001) , Easton, Taylor, Shroff, and Sougiannis (2002) , Gode and Mohanram (2003) , Easton (2004) , Nekrasov and Ogneva (2011), and Hou, van Dijk, and Zhang (2011) . 2 Our analysis assumes that managers do use a hurdle rate or cost of capital when making decisions. If firms do not use the cost of capital to make investment decisions, it is unclear how to interpret an implied cost of capital in any setting, including the information it holds about future stock returns. Our empirical tests are designed to test cost of capital estimates that are either advocated by academics or are widely used in academic papers. Neither our empirical tests nor our research question is designed to inform about the "true", unobservable, cost of capital firms use. Our results can only inform about how a given cost of capital estimate performs relative to the way theory suggests it would.
Unlike prior studies which have tried to determine if COEC estimates are associated with future stock returns, our study examines the link between COEC estimates and future accounting returns. Our motivation for doing so is straightforward. To the extent that firm managers invest in projects expected to yield returns at or better than the firm's cost of capital, one would expect COEC estimates to be correlated with future accounting returns. As discussed in Modigliani and Miller (1958) , the cost of capital represents both the expected return to the firm's investors and the expected yield at which investments are attractive to the firm. Indeed the log-linearization of Campbell and Shiller (1988) shows that the link between COEC and future cash flows is tautological. Applying a similar log-linearization, Vuolteenaho (2002) provides an equivalent expression to show that COEC and future ROE must be positively linked. In light of this relation, we investigate the association between the implied COEC estimates commonly used in the literature and future return on equity (ROE).
Among the implied COEC estimates commonly employed in academic studies, we find that both the Claus and Thomas (2001) COEC estimate (hereafter rCT) and a simple earnings yield (rEP) are positively associated with future accounting return on equity (ROE). We find mixed evidence of a positive correlation between the Gebhardt, Lee, and Swaminathan (2001) (hereafter, rGLS) COEC estimate and realized ROE. This is perhaps unsurprising. The rCT and rGLS estimates use one-and twoyear ahead expected earnings (proxied by analysts' earnings forecasts), while rEP is simply expected earnings scaled by the market value of equity. 3 What is troubling is the negative and significant correlation between future accounting returns and the COEC estimates put forward by Easton (2004) (rPEG and rMPEG), and Gode and Mohanram (2003) (rGM) . Each of these three COEC estimates is derived from the Ohlson and Juettner-Nauroth (2005) abnormal earnings growth (AEG) model, and none of these three abnormal earnings growth-based COEC measures is positively associated with future ROE.
3 rCT and rEP are both significantly correlated with expected ROE (derived from analysts' earnings forecasts) for the upcoming year, with respective Pearson correlations of 0.075 and 0.044. For rGLS, the correlation with expected ROE for the upcoming year is 0.097.
We investigate this lack of positive association between accounting returns and implied COEC estimates. First, to ensure that analyst forecast errors are not driving the results (see Larocque, 2013;  Mohanram and Gode, 2013) we follow Larocque (2013) in predicting and removing analysts' errors from implied COEC estimates. Using these adjusted implied COEC estimates, we continue to find a positive and significant relation between future ROE and each of rCT and rEP, and no evidence of a positive association between future ROE and each of rPEG, rMPEG, and rGM. Second, to ensure that our results
are not driven by the use of analyst forecast data, we also test COEC estimates derived from the crosssectional earnings forecast model of Hou et al. (2012) . Using these cross-sectional earnings forecasts, we obtain little evidence of an association of rPEG, rMPEG, and rGM with future accounting returns. Third, we investigate the association between each of the COEC estimates and future ROE by forming double sorted portfolios similar to that of Armstrong, Core, Taylor, and Verrecchia (2011) and Fama and French (1992) . We first sort firms by variables including market-to-book (MB) ratio, size, earnings quality, and earnings volatility and then we perform within sorts on COEC estimates. This allows us to evaluate the relation between COEC and future ROE among firms with similar MB ratios, size, etc. However, even after these sorts, we fail to find evidence of a positive association between future ROE and the COEC estimates based on the AEG model (i.e., rGM, rMPEG, and rPEG). On the contrary, there is a remarkably robust and significant negative association between future ROE and these COEC estimates.
Our study contributes to the literature in several ways. We provide first evidence that very few of the implied COEC estimates used in the literature are positively correlated with future firm accounting performance. The lack of an association is problematic, because a valid COEC measure must be associated with future ROE. To illustrate this, we use the Vuolteenaho (2002) log-linearization to
show that there is a tautological relation between the COEC, market-to-book, and future ROE. Given this tautological relation, the results we provide suggest that we should question the validity of such implied COEC estimates.
Second, the accounting-based return decomposition allows us to formulate our empirical tests of COEC estimates using accounting returns (ROE) and without relying upon stock returns. ROE is far less noisy and much more predictable than are stock returns, which alleviates, to some extent, the issues which arise in tests that use stock returns. We rely upon the fact that that a valid cost of capital estimate must be tied to MB, and positively related to future ROE. This research design allow us to conduct validity tests using observable MB and future accounting data, without relying on future stock returns.
By doing this we shed new light on why there may be mixed results on the reliability of some of the commonly-used implied COEC estimates: we believe that this may be caused by the fact that many of the COEC proxies do not forecast future accounting returns as theory suggests they should.
While our empirical tests follow from theoretical origins, the accounting data we use to test this theory does have potential issues, as in other empirical studies. For example, earnings data used to calculate ROE may be smoothed or managed by the firm, which would potentially undermine our results. Similarly, the relation between future accounting returns and COEC may be systematically affected by firm characteristics such as size and earnings volatility. To address these potential issues, we provide tests which control for earnings quality, firm size, earnings volatility, and market-to-book. In all cases our main results hold.
The next session discusses relation between ROE and the cost of equity capital. Section 3 discusses the sample used in this study and its research design. Section 4 presents the results of empirical tests. Section 5 concludes. Appendix 1 provides all variable definitions.
Implied cost of equity capital estimates and accounting returns
Motivated by the importance of the cost of capital for capital budgeting and investment decisions, financial economists have developed numerous approaches to estimate the cost of equity capital. Early work by Gordon and Shapiro (1956) 
where is the log book-to-market ratio, is the log stock return, and is the log return on equity. The non-negative constant, ρ, is a byproduct of the log-linearization. Rearranging this equation
shows that future expected return on equity and future returns must be linked:
where is the log market-to-book ratio. Thus future ROE and expected returns, tautologically, have a positive relation after controlling for market-to-book. To connect this identity to the implied cost of equity capital we, like Pástor, Sinha, and Swaminathan (2008) and Li, Ng, and Swamanathan (2013) , define as the (constant) cost of equity capital which allows us to write: Table 2 .
Both rCT and rGLS stem from the residual income model:
where is the book value of equity, represents abnormal earnings in year t+1 with being earnings.
Claus and Thomas (2001) use the residual income model in order to estimate the cost of equity capital, rCT. Claus and Thomas assume that expected abnormal earnings can be estimated from analyst forecasts over the next 5 years, assuming that clean surplus accounting holds. After five years, Claus and Thomas assume that abnormal earnings grow in perpetuity at the risk-free rate less 3%. To estimate rCT, we require non-negative analysts' forecasts for year t+1 (AF t+1 ) and k, the dividend payout ratio from year t-1. Analysts' forecasts beyond year t+1 are set at the prior year's forecast multiplied by one plus LTG, the median analysts' long-term growth forecast according to I/B/E/S.
To estimate rGLS, Gebhardt et al. (2001) reverse-engineer the residual income model and assume that firm-level return on equity reverts to the industry level over the horizon. Industry-level ROE is estimated on a rolling basis, using the median of the positive-earning firms in the same Fama-French (1997) industry for the previous five years. Beyond year t+1, ROE is linearly interpolated to the industry median by year t+11. Future book value is estimated recursively using the clean surplus relation and estimates of expected ROE.
The rPEG, rMPEG, and rGM estimates build on the abnormal earnings growth model formed in
Ohlson and Juettner-Nauroth (2005):
where .
Gode and Mohanram (2003) build on Ohlson and Juettner-Nauroth (2005) to derive rGM using earnings estimates, dividends per share, a long-term growth rate (γ -1), and current price. Easton (2004) derives rMPEG from the abnormal earnings growth model using only earnings estimates, expected dividends, and current price. In a variation of rMPEG, Easton (2004) estimates rPEG after assuming zero dividends. Both rMPEG and rPEG assume no change in abnormal earnings growth beyond year t+1. Estimation of both rMPEG and rPEG requires non-negative and increasing analysts' forecasts for year t+1. As in other COEC studies, these data requirements likely bias the sample towards more stable and less risky firms.
The final COEC estimate used in this study, rEP, is simply estimated using the predicted earnings yield ratio (AF t+1 divided by P t ). 10 As Easton (2004) points out, use of the earnings yield to represent the COEC rests on the assumption that a single year of earnings is representative of the future stream of earnings.
A summary of these six implied COEC estimates for 1994 to 2010 is presented in Panel A of Table 3 . For rCT, the mean estimate is 9.2% and for rEP it is 6.7%. For rGLS, the mean estimate is 10.7%.
For rGM, the mean estimate is 13.5%. The respective means for rMPEG and rPEG are 13.0% and 11.9%.
These averages compare with mean realized annual returns (calculated by compounding daily cum dividend returns), RET t,t+1 , of 12.6% in the year following the measurement of the COEC estimate and mean realized return on equity (ROE t,t+1 ) of 13.8% during the fiscal year in which the COEC is estimated.
ROE t,t+1 calculated as income before extraordinary items (Compustat data item IB) in year t divided by beginning common equity (Compustat data item CEQ). 11 Inferences throughout this study are unchanged when we winsorize each of the COEC estimates, ROE measures, and MB at the top and bottom 1% level.
Panel B of Table 3 reports average annual correlations among the firm-level COEC estimates,
RET t,t+1
, and ROE t,t+1 . As in previous studies, the COEC measures are quite highly correlated, with the cross-correlations ranging from 0.13 to 0.83. This is not surprising as the models rely on many of the same inputs, albeit with different growth and terminal value assumptions.
10 For each of the six COEC estimates, price is discounted back to the beginning of the fiscal year in order to be aligned with the measurement of book value, as in Easton and Sommers (2007) . 11 Inferences are unchanged when ROE is calculated as net income (Compustat data item NI) divided by beginning common equity and when we exclude special items from net income before extraordinary items in the ROE calculation.
Tests associating cost of equity capital estimates with future return on equity
We evaluate the implied COEC estimates by testing their association with future ROE. First, following Gode and Mohanram (2003), we form quintiles according to the annual level of each COEC estimate with quintile 1 (5) representing the quintile portfolio with the lowest (highest) COEC estimate.
We then report the average future realized ROE for each quintile portfolio.
We next conduct cross-sectional regression analyses. Based on Equation 4, we estimate the following specification in order to assess the extent to which firm-level COEC estimates are associated with future ROE. Specifically we estimate the following equation:
where represents the log of year return on equity and represents the log COEC estimate. In the Appendix we show how to derive the regression equation (7) from equation (4).
12
To the extent that the cost of equity capital represents the expected yield at which investments are attractive to the firm, and investments with varying horizons are made by the firm, we expect that COEC estimates are correlated with not only next period ROE, but also with future year's accounting returns. As a result, Equation 7 is estimated using each of one year ahead ROE, , two year ahead ROE, , and three year ahead ROE, . If COEC estimates predict accounting returns, we should obtain a positive coefficient on in Equation 7. We also expect a positive coefficient on .
Tests associating cost of equity capital estimates from which predictable analysts' errors have been removed with realized return on equity
Implied expected rates of return may not equal ex ante expected returns if analysts' earnings forecasts are not the market's earnings expectations (see, for example, Easton 2006). The findings of Larocque (2013) and Mohanram and Gode (2013) suggest that removing bias from analysts' forecasts could generate a more reliable COEC proxy. We thus form implied cost of equity capital estimates using analysts' forecasts from which predictable errors are removed. Following Larocque, we predict analysts' forecast errors using lagged forecast errors, returns, and firm size. We then test the extent to which these adjusted COEC estimates are associated with ROE, as in Equation 7.
3.5
Tests associating cost of equity capital estimates formed using cross-sectional earnings estimates with realized return on equity
In a recent study, Hou et al. (2012) use earnings forecasts from a cross-sectional model to estimate the implied COEC for a large sample of firms. The authors find that their COEC estimates formed from cross-sectional earnings estimates more reliably proxy for expected returns than do COEC estimates derived from analysts' forecasts. In our study, we form cross-sectional earnings estimates using lagged earnings, assets, dividend payment, and accruals as predictive variables as in Hou et al. We then test the extent to which COEC estimates formed from these cross-sectional earnings estimates are associated with ROE, as in Equation 7.
Double sorted portfolios
Equation 4 says that expected returns should forecast future ROE, over and above the information contained in the market-to-book ratio. In our cross-sectional regression equations we control for the average market-to-book effect. Alternatively, by sorting first on market-to-book and then on COEC within each of the market-to-book portfolios we can isolate the ability of COEC to forecast ROE for firms with similar market-to-book ratios. We also use this analysis to determine if other characteristics such as size, earnings quality, and earnings volatility affect the relation between COEC and future ROE.
Empirical results

Tests associating cost of equity capital estimates with future accounting returns
We examine the relation between COEC estimates and future ROE in two ways. First, following
Gode and Mohanram (2003), quintiles are formed according to the annual level of each COEC estimate with quintile 1 (5) representing the quintile portfolio with the lowest (highest) COEC estimate. As shown in and, for rGLS in Column 3, the coefficient is 0.747 (t-statistic = 5.77). Surprisingly, each of the three abnormal earnings growth-based COEC estimates, rGM, rMPEG, and rPEG, has a significantly negative relation with . For rGM in Column 4, the coefficient is -0.495 (t-statistic = -7.02); for rMPEG in Column 5, the coefficient is -0.450 (t-statistic = -6.35), and for rPEG in Column 6, the coefficient is -0.696
In Panel B of Table 5 , only the rCT and rEP COEC estimates are positively and significantly associated with . For rCT, the coefficient is 0.729 (t-statistic = 6.46) while for rEP the coefficient is 1.441 (t-statistic = 10.24). The rGLS estimate is negatively, but not significantly, associated with . Each of the three abnormal earnings growth-based COEC estimates, rGM, rMPEG, and rPEG, has a significant, negative association with . For rGM, the coefficient is -0.413 (t-statistic = -4.86); for rMPEG, the coefficient is -0.386 (t-statistic = -4.55), and for rPEG, the coefficient is -0.658 (tstatistic = -5.57).
We next test the relation between COEC estimates and longer-horizon future ROE. To the extent that the true underlying COEC represents the expected yield at which investments are attractive to the firm (Dean 1951; Lutz and Lutz 1951) , and those investments are made with varying horizons, we might 13 In untabulated analysis, we find that inferences are unchanged when we instead cluster by firm and year.
see a stronger association between the implied COEC estimates and future ROE over longer horizons. At the same time, the results for longer horizons are naturally subject to possible survivorship bias.
In Panel C of For rGM, the coefficient is -0.348 (t-statistic = -5.09), for rMPEG, the coefficient is -0.324 (t-statistic = -4.79), and for rPEG, the coefficient is -0.552 (t-statistic is -6.31).
To summarize, in both portfolio tests and regression analyses, we find consistent evidence that rCT and rEP are associated with realized accounting returns, some evidence of an association between rGLS and realized ROE, and consistent evidence of a negative, significant relation between future ROE and each of the abnormal earnings growth-based COEC estimates (rGM, rMPEG, and rPEG). 
4.2
Tests associating cost of equity capital estimates from which predictable analysts' errors have been removed with future return on equity Table 6 presents the results of tests that regress realized ROE of varying horizons on adjusted COEC estimates, i.e., COEC estimates based on analysts' forecasts from which predictable errors have been removed. Sample sizes are smaller for these tests, based on the variables used to predict and remove analysts' forecast errors in Larocque (2013)-in particular, lagged forecast errors, as well as size and returns. As in Table 5 , we find consistent evidence that rCT and rEP are significantly, positively associated with realized accounting returns of varying horizons. For example, in Panel A, the coefficient on rCT is 1.160 (t-statistic = 6.81) and the coefficient on rEP is 1.433 (t-statistic = 7.12). For rGLS, the 14 In untabulated analyses, we investigate the relation between CAPM-based COEC estimates and ROE and find that that they don't hold much predictive power. We also form an unweighted average of rCT, rGLS, and rGM as in Dhaliwal et al. 2007 and Botosan et al. 2011) ; in similar tests we fail to find a relation between this averaged COEC estimate and future ROE.
evidence is mixed, as in Table 5 : for , the coefficient on rGLS is positive and significant (0.911; tstatistic = 6.23) in Panel A while for , the coefficient on rGLS is negative and significant (-0.352; tstatistic = -1.87) in Panel C. We also continue to find evidence of a negative relation between future ROE and each of the abnormal earnings growth-based COEC estimates (rGM, rMPEG, and rPEG), although in several cases those associations are not statistically significant.
In summary, after removing the impact of predictable analysts' errors from COEC estimates, we find consistent evidence that rCT and rEP are associated with realized accounting returns, mixed evidence of an association between rGLS and realized ROE, and no evidence of a positive, significant relation between future ROE and each of the abnormal earnings growth-based COEC estimates (rGM, rMPEG, and rPEG). Because of data requirements, these tests rely on a smaller sample and thus our test results may be weaker due to a loss of power.
4.3
Tests associating cost of equity capital estimates formed using cross-sectional earnings estimates with future return on equity Table 7 presents the results of tests that regress future return on equity of varying horizons on COEC estimates formed from a cross-sectional earnings forecast model. Sample sizes are smaller for these tests, based on the variables used to forecast earnings in Hou et al. (2012) -in particular, lagged values of assets, earnings, dividend payments, and accruals. As in Table 5 , we find consistent evidence that rCT and rEP are significantly, positively associated with realized accounting returns of varying horizons. For example, in Panel A, the coefficient on rCT is 0.963 (t-statistic = 10.34) and the coefficient on rEP is 1.218 (t-statistic = 9.56). We again find mixed evidence of a positive association between realized ROE and rGLS. For rGLS, the evidence is mixed, as in Table 5 : for , the coefficient on rGLS is positive and significant (1.183; t-statistic = 9.68) in Panel A while for , the coefficient on rGLS is negative and significant (-0.368; t-statistic = -1.94) in Panel C. Further, we find little evidence of a positive, significant relation between realized ROE and each of the abnormal earnings growth-based COEC estimates (rGM, rMPEG, and rPEG), with one exception-for rMPEG and where the coefficient on rMPEG is 0.126 (t-statistic = 2.10)
To summarize, using COEC estimates formed using cross-sectional earnings estimates that do not rely upon analysts' forecasts, we find consistent evidence that rCT and rEP are associated with realized accounting returns, mixed evidence of an association between rGLS and realized ROE, and limited evidence of a positive relation between future ROE and each of the abnormal earnings growthbased COEC estimates (rGM, rMPEG, and rPEG). As above, because of data requirements, these tests rely on a smaller sample and thus our test results may suffer from a loss of power.
4.4
Tests associating cost of equity capital estimates formed using double sorted portfolios
Our cross-sectional tests allow us to estimate the average relation between future ROE, marketto-book, and implied COEC estimates. However, if the relation between future ROE and COEC is itself a function of market-to-book then our cross-sectional regressions may "hide" important patterns in the data. As a test for this, we use double sorts as in Armstrong et al. (2011) , where portfolios are formed annually by sorting first on the market-to-book ratio and then on the COEC estimate within each of the market-to-book portfolios. This allows us to compare the predicative ability of COEC estimates among firms with similar market-to-book ratios. Table 8 presents the results of these tests, using each of rCT, rEP, rGLS, rGM, rMPEG, and rPEG.
The double sorts provide fresh insight into the relation between COEC and future ROE. The results for rCT and rEP confirm our cross-sectional results: these two measures robustly forecast higher future ROE. What is striking is that across all the panels, each of the COEC metrics performs much better conditional on market-to-book being high. That is, firms with high COEC estimates and high MB generate high future ROE compared to firms with high COEC and low MB. For example, rGLS forecasts low future ROE in the low MB quintile, but rGLS forecasts high future ROE in the high MB quintile. This general improvement in forecasting ability is also true for each of the AEG-based COEC estimates, however, even within the high MB quintile, all of the AEG models forecast low future ROE.
Collectively, our double-sorted portfolio tests show the following. First, only two of the six COEC estimates appear to consistently have a significant positive association with future accounting returns:
rCT and rEP. Second, each of COEC estimates is most highly correlated with future ROE for high marketto-book firms. For all of the COEC models, their ability to forecast positive future ROE is lower for low MB firms. Third, AEG based models never provide positive forecasts of future ROE, and for low MB firms their performance is exceptionally poor. For example, firms with low MB and high rPEG have close to 14% lower future ROE than do low rPEG firms; similar numbers are obtained when rGM (a high minus low difference of around 11%) and rMPEG (a high minus low difference also around 11%) are used.
Additional Empirical Tests
In addition to our main empirical results we also conduct addition tests to determine if our results are robust, or if there are situations under which the results we document change or are no longer significant.
Tests that control for correlated omitted variables and alternative accounting return measures
In additional analyses, we attempt to control for correlated omitted variables. Since ROE may also be subject to the same issues that drive stock returns (i.e. they move because of changes in expectations about discount rates and future expected ROE) we attempt to control for correlated omitted variables as in Easton and Monahan (2005) and Botosan et al. (2011) . In untabulated analysis, after controlling for returns and earnings news, we find that the relation between future ROE and each of rCT and rEP continues to be positive and significant while the relation between future ROE and each of rGLS, rGM, rMPEG, and rPEG is negative and significant.
Tests associating cost of equity capital estimates with future stock returns
In addition to our main tests which use accounting returns, we also explore the relation between COEC estimates and future stock returns to ensure that the relation between future stock returns and COEC estimates hold in our sample. In untabulated analysis, we regress future returns on each implied COEC estimate, as in Equation 8:
As in other studies (Guay et al. 2011; Easton and Monahan 2005) , results of the regression of realized stock returns on COEC estimates are difficult to interpret given low levels of statistical significance.
Indeed, only the rGLS COEC estimate is positively and significantly associated with realized returns (coefficient = 0.882; t-statistic = 1.81). Each of the other five COEC estimates is positively, but not significantly, associated with realized returns.
Additional analysis controlling for additional variables
Our main tests control for the market-to-book ratio, both in cross-sectional tests and in our portfolio analysis. However, other factors may also affect our results. For example, Dichev and Tang (2009) find that earnings volatility, not surprisingly, affects both earnings persistence and predictability.
They also find that earnings volatility affects analyst forecasts errors. Similarly, firms with low market values (i.e., small firms) may systematically affect the predictability of future accounting returns. Finally, the ability to estimate and forecast future ROE may be compromised for firms with poor earnings quality since low quality earnings potentially provide less information about future cash flows.
As a supplement to the cross-sectional regressions we also provide portfolio sorts of future ROE based on earnings volatility, firm size, and earnings quality; the results are presented in panels A through C of Table 9 . In each panel, we sort firms into quintiles based on the firm characteristic (earnings volatility, firm size, and earnings quality), and then within each of these quintiles we sort based on COEC estimates. Across all panels of Table 9 , the only two COEC measures that show a positive association with future accounting returns are rCT and rEP. The other four measures, including rGLS and the AEG-based estimates, are decreasing in future accounting returns.
Finally, in a further attempt to control for analysts' forecast errors, we consider their ex post forecast errors in untabulated analyses. Frist, we double sort on analysts' forecast errors then on each implied COEC estimate. We obtain similar inferences about the relation between the COEC estimates and future ROE. Second, we include the analysts' forecast error as an additional regressor in Equation 7.
Again our inferences regarding the relation between future ROE and the COEC estimates are unchanged.
Conclusion
To the extent that managers invest in NPV positive projects, one would expect future firm accounting returns to be correlated with the cost of equity capital. A basic log-linearization shows that return on equity is tautologically related to both expected returns and the market-to-book ratio. In our empirical tests, we find that very few of the implied COEC estimates commonly employed in academic studies are positively associated with future return on equity (ROE); in fact, some implied COEC estimates are significantly negatively correlated with future ROE. Our results hold over several time horizons and are robust to various control variables.
Many accounting and increasingly finance studies employ implied cost of equity capital estimates as a firm's "true" cost of capital in cross-sectional tests of the relation between the COEC and variables of interest. While there is no disputing that the ideas put forward by Botosan (1997 ), Gebhardt et. al. (2001 , Easton (2004) , and Gode and Mohanram (2003) to imply discount rates from current stock prices and valuation models are both novel and creative, the empirical evidence suggests that some of these models offer, at best, noisy proxies for cost of capital. Our results echo those of Easton and
Monahan (2005) who show that a simple earnings-to-price outperforms most of the commonly employed implied cost of capital measures.
Our findings suggest that researchers should not rely on some of the commonly used COEC estimates-in particular the estimates derived from the abnormal earnings growth model. Moreover, there appears to be room for researchers to continue to develop and validate COEC estimates based on accounting data and market values. = Income before extraordinary items (Compustat data item IB) for year t+2 divided by lagged book value (Compustat data item CEQ), reported during year t+3 = Earnings in year t+1 = Abnormal earnings in year t+1, or
APPENDIX 2: Derivation of Equation 7
Let us assume that ROE has the following form:
These ROE dynamics are also assumed in Kelly and Pruitt (2013) and Lyle and Wang (2013) . They imply that next period expected ROE is and the unconditional expected ROE is .
Given these dynamics, then the true (by assumption) relation between future ROE, cost of capital and book-to-market is then given by:
We can now derive Equation 7 in the text.
First notice that we can write discounted expected roe as: This table provides implied COEC estimates as well as one-year ahead returns and return on equity for 1994 to 2010. In Panels A and B, Column (1) estimates the COEC following Claus and Thomas (2001) . Column (2) estimates the COEC using the earnings to price ratio. Columns (3) and (4) respectively estimate the COEC following Gebhardt, Lee, and Swaminathan (2001) and Gode and Mohanram (2003) . Columns (5) and (6) estimate the COEC following Easton (2004) . Column (7) presents year t+1 realized returns (RET t,t+1 ), and Column (8) presents year t realized return on equity (ROE t, t+1 ). In Panel B, Column (9) presents year t-1 realized return on equity (ROE t-1,t ) . In Panel B, Pearson correlations are presented, using the average of the annual correlations for 1994 to 2010, with t-statistics provided in parentheses. Variable definitions are in Appendix 1.
Panel A: Mean implied COEC estimates, returns, and return on equity
No. 
ROE t,t+1 (8)
E(ROE t-1,t ) 
TABLE 4 Implied COEC Estimates and Realized Return on Equity in Quintile Portfolios
This table provides mean realized accounting return on equity for the upcoming three years ( , , and ) across quintiles of firms formed annually for each COEC estimate. Row (1) estimates the COEC following Claus and Thomas (2001) . Row (2) estimates the COEC using the earnings to price ratio. Rows (3) and (4) respectively estimate the COEC following Gebhardt, Lee, and Swaminathan (2001) and Gode and Mohanram (2003) . Rows (5) and (6) This table tests the relation between realized accounting return on equity, implied COEC estimates, and market-to-book for the period 1994 to 2010, using the following specification:
In Panel A (B), the dependent variable is ( ). In Panel C, the dependent variable uses . In each panel, Column (1) estimates the COEC following Claus and Thomas (2001) . Column (2) estimates the COEC using the earnings to price ratio. Columns (3) and (4) respectively estimate the COEC following Gebhardt, Lee, and Swaminathan (2001) and Gode and Mohanram (2003) . Columns (5) and (6) T-statistics are in parentheses and are based on Fama-MacBeth regressions. Significance levels are based on one-tailed tests where there is a prediction for the sign of the coefficient and based on two-tailed tests otherwise. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively. Variable definitions are in the Appendix. 
TABLE 6 Implied COEC Estimates formed using Adjusted Earnings Estimates and Realized Return on Equity
This table tests the relation between implied COEC estimates formed using earnings estimates that are adjusted for predictable analysts' errors following Larocque (2013) and realized accounting return on equity for the period 1994 to 2010, using the following specification:
In Panel A (B), the dependent variable is ( ). In Panel C, the dependent variable uses . In each panel, Column (1) estimates the COEC following Claus and Thomas (2001) . Column (2) estimates the COEC using the earnings to price ratio. Columns (3) and (4) respectively estimate the COEC following Gebhardt, Lee, and Swaminathan (2001) and Gode and Mohanram (2003) . Columns (5) and (6) T-statistics are in parentheses and are based on Fama-MacBeth regressions. Significance levels are based on one-tailed tests where there is a prediction for the sign of the coefficient and based on two-tailed tests otherwise. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively. Variable definitions are in the Appendix. In Panel A (B), the dependent variable is ( ). In Panel C, the dependent variable uses . In each panel, Column (1) estimates the COEC following Claus and Thomas (2001) . Column (2) estimates the COEC using the earnings to price ratio. Columns (3) and (4) respectively estimate the COEC following Gebhardt, Lee, and Swaminathan (2001) and Gode and Mohanram (2003) . Columns (5) and (6) T-statistics are in parentheses and are based on Fama-MacBeth regressions. Significance levels are based on one-tailed tests where there is a prediction for the sign of the coefficient and based on two-tailed tests otherwise. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively. Variable definitions are in the Appendix. 
